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ABSTRACT
We searched the possible historical records for the young magnetar Swift J1818-5937, and found a
guest star in AD 1798 that might be associated with it.
INTRODUCTION
A magnetar is a neutron star with ultra-strong mag-
netic fields (B ∼ 1014 − 1015G) (Kaspi & Beloborodov
2017). Recently found magnetar Swift J1818-5937, with
the characteristic age τc = P/(2P˙ ) ' 240 yr in the Milky
Way (Esposito et al. 2020), is the youngest magnetar dis-
covered to date. Like other relatively young magnetars,
this newly identified magnetar offers the possibility to
search for its historical guest star (Kaspi et al. 2001).
Magnetars are thought to be born in core-collapse
events with high-angular momentum progenitors or in
the aftermath of binary NS mergers (Law et al. 2019).
The extra energy injection from magnetars will make
these magnetar-powered transients brighter than the
normal ones (Zhang 2018; Mereghetti 2008). If the true
age of Swift J1818-5937 is similar to its characteristic
age, i.e. ∼ 240 yr, we might expect that such a bright
transient source was witnessed by the ancients.
HISTORICAL RECORDS
With an estimated age of 240 yr, we searched ancient
Chinese records during the eighteenth century, which
can be found in Zhuang & Wang (1988), page 380, and
other related chapters. We found three closest records
as shown in figure 1, and translated them as follows:
• “During the fifth lunar month of the fourteenth
year of Qing Gaozong Qianlong reign period [1749
June 15th-July 13th], a guest star (Rui-Xing) was
seen. It was as large as an egg, yellowy white in
color and lustre is smooth.” [Tengxian Xuzhi Gao,
vol. 1, gage 44]
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Figure 1. The three records of guest stars during the eigh-
teenth century from Zhuang & Wang (1988), which were
transcribed from the historical books. The first one was from
Tengxian Xuzhi Gao (a draft for the history of the county
Tengxian), volume 1, page 44. The last two were from Yun-
nan Tongzhi Gao (a draft for the general history of province
Yunnan), volume 2, pages 24 and 26 respectively. The re-
ferred records are shown in figures 2-4.
• “During the sixth lunar month of the Fifty-fourth
year of Qing Gaozong Qianlong reign period [1789
July 22th-August 21th], a guest star (Jing-Xing)
was seen.” [Yunnan Tongzhi Gao, vol. 4, page 24]
• “During the seventh lunar month of the third year
of Qing Jiaqing reign period [1798 August 12th-
September 9th], a guest star (Jing-Xing) appeared
in Chinese Zodiac of Antares (Dahuo Zhi Ci). It
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was as bright as the full Moon. Many small stars
surrounded it.” [Yunnan Tongzhi Gao, vol. 4,
page 26]
In the records, the “Jing-Xing” is a kind of “Rui-Xing”
that normally refers to a star of good event symbol,
and the size of an egg corresponds to 3rd or 4th magni-
tude (Yang et al. 2005). According to Zhuang & Wang
(1988), the earliest record was in 1690, and the latest
one was in 1861. They are unlikely to be associated
with a 240 yr olds magnetar. Therefore, those three
records shown above should be the most relevant ones.
The original records are also shown in figures 2-4.
Figure 2. The original record of the guest star in AD 1749,
which is from Tengxian Xuzhi Gao, vol. 1, gage 44.
Two of them, records in AD 1749 and AD 1789, have
no location information and can not be further verified.
Only the one in AD 1798 attracted our attention. How-
ever, the literal meaning of “Dahuo Zhi Ci” in the his-
torical record of AD 1798 is not absolutely clear. On
the one hand, Antares (Dahuo) is the brightest object
in the constellation of Scorpius, and the ancient Chi-
nese astronomers had a custom of describing the visual
position of suspected new stars by their nearby bright-
Figure 3. The original record of the guest star in AD 1789,
which is from Yunnan Tongzhi Gao, vol. 4, page 24.
est stars or asterisms (Wang et al. 2002). On the other
hand, Dahuo is also one of the names of astrological signs
in the Chinese Zodiac (Xing Ci)1, which corresponds to
the Zodiac of Antares. Due to the appearance of both
Dahuo and Ci, we suggest “Dahuo Zhi Ci” means the
Scorpio (Zodiac of Antares). In either case, the guest
star in AD 1798 is not far from the star Dahuo (Antares,
Alpha Scorpii).
Figure 5 shows the most probable position of AD
1798 and some nearby modern constellations (Xu 2011),
as well as the most probable position of the magne-
tar Swift J1818-5937. Due to the precession of the
equinox, there are two zodiacs, the tropical or mov-
ing zodiac, which is measured from the tropical, and
the fixed or sidereal zodiac, which is measured from the
fixed star (Gleadow 1969). In our case, the epoch cor-
responds to AD 1798 or AD 220, respectively. It is not
clear to the authors which epoch should be used. We
use different colors to distinguish them. It is shown
that Swift J1818-5937 is not exactly inside the Scor-
pio. However, stars in Antares were brighter than those
in the next zodiac sign Kaus Australis (Ximu). It is
1 Oriental astronomers also divided the zodiac into 12 sections. We
simply call these 12 divisions as 12 Chinese Zodiac.
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Figure 4. The original record of the guest star in AD 1798,
which is from Yunnan Tongzhi Gao, vol. 4, page 26.
quite likely that Antares was used as a reference. Al-
though the visual position of Swift J1818-5937 (RA =
18h18m00.s16, Dec = −16◦07′53.′′2, J2000.0) is within
the other Chinese Zodiac Kaus Australis rather than
Antares, the spatial coincidence between the guest star
and Swift J1818-5937 is still very likely.
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Figure 5. The chart covers two parts of the Chinese Zodiac.
Swift J1818-5937 is denoted with + symbol. Antares is the
brightest object in this region. Modern constellations are
connected by green solid lines. The solid black lines and solid
gray lines represent the coordinate system of the ecliptic at
epoch AD 220 and AD 1798, respectively, i.e., the regions of
Scorpio in these two periods.
DISCUSSION
If Swift J1818-5937 is indeed associated with the guest
star in AD 1798, the age is accurately determined.
We can yield an estimate of the initial spin period
P0 ∼ 375 ms (Manchester & Taylor 1977; Kaspi et al.
2001), which is heavily based on the assumption that the
spindown of Swift J1818-5937 is dominated by magnetic
dipole radiation with braking index n = 3. Considering
the event rate and birth spin period, Swift J1818-5937
seems more likely to come from supernova, although
we cannot totally rule out the possibility of a binary
NS merger. As the record says “Many small stars sur-
rounded it”, it might be an SN 1987A like supernova
appeared in the Milky Way.
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